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(54) Abstract Trtle 

Displaying 'Vallpaper'' on a rhpbile telephone display 

(57) A mobile phone with a display screen capable of displaying a hmain display 'on top* of a background or 
wallpaper display is provided. A display compiler combines the nriain display with the background display 
such that the main display appears on top of thiB background. The background can be updated at regular 
Intervals iso that It can be animated. A method for compiling the composite display is also provided. The mairi 
display and background displays are combined using an OR function. Furthermore, the contrast of the 
foreground can be set to a value higher than that of the background image. 
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At least one drawing originally filed was informal and the print reproduced here is taken from a later filed formal copy. 
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MOBILE TELEPKQTjra dispt^av 



FIELD OF THE INVENTION 
BACKcatODND OF THE INViOTOION 

display p«t.ne„t Information to the uso.. This „ay Jiud! 

^® to display texi- 

messages or sixr^le computer games. 

(LCD, liquid crystal technology 

(LCD, well known in the field. They , re bitmap displlv 
screens with a number of LCD pixels ar^.n ^ • """P^^y 
the display making up the display a^r sZ^^^ ^ ''''' °" 

numbers can be ^s.^^^. V 

predetermined way such that areas of dark or light appeal 
agaxnst a contrasting plain background. 

The dimensions of the screens are limited by the si^e 
of the telephone, and presently a typical sere J 
rouahlv ^ ^ vv >ypicai screen measures 

tTth. ul l. l *^ '- --paying i„for«ation 

SUMMARY OP THE INVENTIOM 

We have appreciated that existing h,- i 

":Ho:er :e:;~^r: ~ - ^ 

K . appreciated that improvements to mobile 

telephone displays can be made. . 



Accordingly, the present invention provides a mobile 
telephone display unit for displaying information to a user, 
comprising; a first memory store . for storing a main image; 
a second memory store for storing a background image; a 
combiner for combining the main image with the background 
image thereby forming a composite image; and a display for 
displaying the composite image. 

The present invention further provides a mobile 
telephone comprising a mobile telephone display unit 
according to the present invention. 

The present invention also provides a method for 
displaying a background image on a mobile telephone display 
screen, the method comprising; compiling a main display with 
a. contrast level; compiling a background display with a 
different contrast level; combining the main display and the 
background display thereby forming a composite display. 

BRIEF DESCRIPTXON OF THE FXGDRES 

. The present invention will now be described by way of 
example and with reference to the accompariyingr drawings, in 
which; 

Figure 1 is a schem^atic of an apparatus embodying the 
present invention; 

Figure 2 is a block diagram of a display unit 
architecture embodying the present invention; 

Figure 3 is flow diagram showing . the processes . of a 
method embodying the present invention; 

Figure 4 shows a display with and without wallpaper 
display embodying an aspect of the present invention 
(Vodafone and NEC are registered trade marks) ; 

Figure 5 shows a display with and without wallpaper 
display embodying another aspect of the present invention. 
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DESCRIPTION OP EMBODIMENTS OF THE PRESENT INVENTION 

Referring to figure 1, a display unit 2 embodying the 
xnvention is shown. A »emory store 4 for the xnain display 
and a memory store 6 for the background display are 
provided. The memory stores 4, 6 may standard random access 
memory (RAM) chips available on the market and can Comprise 
separate logical areas of a single physical store. A 
combiner 8 comprises an OR gate and combines the data from 
^ the main image store 4 with the data from the . background 

xmage store 6. The resulting composite image is displayed on 
a display screen 10. 

Referring to £ig„„ 2, ^he display screen 10 of a 
»obxle Phone is driven by a display driver or processor 12 
The driver 12 obtains information to be displayed on the 
IS screen 10 fro. an appropriate hardware or hardware 
controller. This information can . be . stored in the ..ain 

display memory (not sho«.,. such information may include the 
trme, remaining battery life, the mobile phone network 
s.gnal strength, the nam, or number of the caller calling 
^0 the Phone and other such information. This information can 
be obtarned from the clock 14, the battery control circuit 
. 16, the Signal receiver 18, the incoming ' call control 
Circurt 20 and other hardware 22 available to the telephone. 
« t^Ur.^"°" "-3mitted,, to, the mobile . 

ma preferred embodiment of the present invention a 
background display driver 24 is shown as an adjunct to the 
drsplay driver 10. The background driver 24 processes the 
.mage to be displayed as a wallpaper or background on the 
screen 10 . This information can be stored in the background 
driver memory ,„ot shown, . A wallpaper or background image 
is one that appears to the user as a background to the main 
display. It is often referred to as a wallpaper image since 
it can comprise a repeated pattern and appears similar to 
5 conventional wallpaper used as decor. 
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The background image display driver 24 and the display 
processor 12 combine to fomn a display combiner 26. 

Referring to figure 3, an item 30 to be displayed is 
questioned by the display compiler 26 at step 32. This 
5 determines whether the item is intended to be displayed as 
a main display item or background display item. The criteria 
used for determining the status pf the item for display as 
main display or background may be preset by the user of the 
telephone^ If the item 30 is. for. display as .a main item, 

10 that is an item to be displayed on top of the background, 
the item 30 is directed on path 34 to the display driver 36 
and main display memory (not shown). Step 38 arranges; the 
item to be displayed in the correct position oh the display 
. map and in the correct format on the screen. The contrast 

15 levels of the display are set by step 40. 

If the item 30 is to be displayed as background, that 
is displayed behind the main display items, it is directed 
on path 42 to background display driver 44 and background 
display memory. Step 46 arranges the background image to be 

20 : displayed in the correct format and the position on the 
display, map. A relatively small image can be repeated to 
form a patterned background or wallpaper to the display, 
, such as a chequer board or similar repeating pattern. The 
contrast levels of the background display are set by; set 48. 

25 The contrast levelsv. or bit depth, for each of the main 

and background displays are set so that miain. display lias a 
higher contrast than the background display. For example, in 
the preferred embodiment the LCD has four grey scale 
contrast range ranging from white or clear, through light 

30 grey, dark grey, to black. This provides a maximum bit depth 
of 4. Each level in the grey scale is assigned a number, for 
example, 0 for white, 1 for light grey, 2 for dark grey and 
3 for black. In the preferred embodiment of the invention 
. the main display pixels are assigned a contrast level of 

35 either 0 or 3, that is the highest contrast level available 
on the display. The background display pixels are set with 
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contrast levels of either 0, 1 or 2; the contrast of the 
wallpaper display is less than the main display. 

At step 50 the main display pixels and the wallpaper 
display pixels are combined to form a composite display 
consisting of the main display appearing on top off the 
background, In a preferred embodiment each of the main and 
background displays are bitmap images corresponding to the 
pixel grid of the screen. Each pixel of the main display is 
combined is with the corresponding background display' s 
pixel. The combinatibn is achieved using an OR function on 
each of the display's pixels. 

In the preferred embodiment a main display pixel will 
have a value of 0 or 3. If the combination function 
determines that the pixel has a grey scale level value of 3 
then that pixel will be displayed in preference to any other 
pixel and at the strongest level of contrast. If the pixel 
has any other value (either 0, 1, or 2) then that pixel will 
be displayed at its value. In this way> either the contrast 
level for the main display pixel or the background display 
pixel is assigned for that pixel. The process is repeated 
for all pixels in the display screen to form .a composite 
display- 
Once the combination function has been applied to the 
pixels, the combined composite display is displayed on the 
LCD screen 52. The combined display is a composition of the 
main display and the background, and since the background 
display has a lower contrast level than the main display, 
the main display will appear to the user to be on top of the 
background. 

In a preferred embodiment, the process shown in figure 
3 is carried out by the combiner 8 shown in figure 1. 

Referring to figure 4, a display 60 on a screen is 
shown with data regarding the signal strength 62, local time 
64, date 66, network connection 68 and remaining battery 
life indicator 70 displayed on the screen. A wallpaper 
background 72 is applied to the screen by display combiner 
at transfer step 74, 



Furthermore, the background display can be updated at. 
a rate fast enough to allow apparent movement or animation 
of the wallpaper or background. The background display can 
be driven by components integrated in the mobile phone, such 
as the clock or battery life control circuits. Information 
from, such components can be compiled to form a suitable 
image that can be. displayed as the background. 

Referring to figure 5, an analogue clock face 80 can be 
<ii splayed as background to the, main display on the screen, 
the position of each hand of the clock can be updated every 
second. 

Mobile telephones have thermistors or other 
*^thermometers built in to detect changes in temperature in 
various temperature sensitive components of the telephone. 
For example, a thermistor is required to measure the ambient 
temperature of the display screen and is used to drive a 
control circuit that maintains the optimum display , output ; 
the output of an LCD screen is temperature sensitive. 
Likewise, thermistors in the battery and rf circuits are' 
required to contirol the components to operate at an 
acceptable performance level . 

Data from the combination of thermistors may be used to 
display the ambient teii^eraturef as a background to the main 
display. In the preferred embodiment, an average of the 
phone thermistor outputs can be calculated and the average 
temperature reading displayed in an appropriate format as a 
background to the main display. As the temperature changes 
the background display is updated to display the change. 

Images for display as background may be downloaded from 
the Internet or sent to the mobile telephone as email 
attachments using wireless application protocol (WAP) . The 
format of the downloaded image can be in a readable format 
and stored in the background display memory store. 

The main display information will also change as 
conditions change, such as the remaining battery life or 
signal strength. Whenever a condition changes the portion of 
the display that is to be changed can be updated, combined 



wxth the background and redisplayed. In thi. „ay only 
portxon. Of the display that change are updated thua 
reducing the a^unt of data being processed by the display 

compiler. ^}/-^cxy 

Further designs of wallpaper or background win be 
apparent to the skill person. Fo. example, the na.e of the 
person calling can be scrolled across the display or a 
graphic can be shown to indicate a message in the voice mail 
facxl.ty. other types of display may become apparent as the 
technology advances and an embodiment of the present 
invention could be used to display background information on 
such displays* 



A mobile telephone display unit for displaying 
information to a user, comprising; a first memory store 
for storing a main image; a second memory store for 
storing a background image; a combiner for combining 
the main image with the. background image thereby 
forming a composite image; and a display for displaying 
the composite image. 

A mobile telephone display unit as claimed in. claim 1/ 
wherein the combiner comprises an OR gate. 

. A mobile telephone display unit as claimed in claim 2, 
the combiner further comprising; a background display 
driver for controlling a contrast level of the 
background image; and a main display driver for 
controlling a contrast level of the main images. 

A mobile telephone display unit according to any of 
claims 1, 2 or 3, wherein the background display driver 
and main display driver are arranged such that, the 
baickgfround image has a lower contrast than the main 
image . 

A mobile telephone display unit according to any 
preceding claim, wherein the main image and background 
image comprise a plurality of pixels, the first and 
. second memory stores being arranged to store pixels of 
the main image having a greater bit depth than the 
background image. 

A mobile telephone display unit as claimed in any 
preceding claim, wherein the background pixels have a 
grey scale of 3 bits and the foreground has a grey 
scale of 4 bits. 



A mobile telephone display unit as claimed in any 
preceding claim, wherein the display is a liquid 
crystal display. 

A mobile telephone display unit as claimed in any 
preceding , claim, wherein the first and second memory 
stores form part of the same- memory . 

A mobile telephone display unit as claimed in any 
preceding claim, wherein the first and second memory 
stores are separate memory units. 

A mobile telephone comprising a mobile telephone 
display unit as claimed in any preceding claim. 

A method for displaying a background image on a mobile 
telephone display screen, the method coit«>rising; /■ 
compiling a main display with a contrast level; 

compiling a background display with a different 
contrast level ; 

combining the main display and the background display 
thereby forming a composite display. 

A. method as claimed in claim 11, wherein the main 
dxsplay contrast level is greater than the background 
display contrast level, 

A method as claimed in claims 11. or 12, wherein the 
mobile phone display screen comprises a grid of a 
plurality of pixels, each pixel having means to display 
at least three contrast levels; each of the main and 
background displays being formed of a bitmap 
corresponding to the display screen pixels. 



A method according to any of claims 11 to 13, wherein 
combining the main display with the background display 
is performed iising an OR function. 

A method as claimed in any of claims 11 to 14, wherein 
the main display contrast level is the maximum contrast 
level, V 

A method as claimed in any of claims 11 to 15, further 
comprising driving the background display from a 
component integral with the mobile phone, 

A method as claimed in any of claims 11 to 16, further 
comprising updating the background display after a 
predetermined period, and combining the updated 
background display with the main, display thereby 
forming . an updated composite display. 

A. method as claimed in claim 17, further comprising 
recompiling the portions of the main display and 
background display that have changed after the 
predetermined period, 

A mobile telephone display iiiriit as substantially 
desciribed herein with reference to the figures 

A miethod as substantially described herein with 
reference to the figures- 

A mobile telephone as substantially described herein 
with reference to the figures. 
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Amendments to the claims have been filed as follows 

CLAIMS 

1- A mobile telephone display unit for displaying 

information to a user, comprising; a first memory 
store for storing a main image; a second memory store 
for storing a background image; a combiner for 
combining the main image with the background image 
thereby forming a composite image; ^nd a display for 
di splaying ^he con^jos ite image , wherein the 

background image is updated after a predetermined 
period and the updated background image is combined 
with the main image . . 

A mobile telephone display unit as claimed in claim 
1, wherein the combiner comprises an gate. ' 

A mobile telephone display unit as claimed in claim 

. 2, the combiner further comprising; a background'" 
display driver for controlling a contrast level of 
the background image; and a main display driver for 
controlling a contrast level of the main image. 

A mobile telephone display unit according to any of 
claims 1, 2 or 3, wherein the background, display 
driver and main display driver are arranged such that 
the background image has a lower contrast than the 
main image. 

A mobile telephone display unit according to any 
preceding claim, wherein the main image and 
background image comprise a plurality of pixels, the 
first and second memory stores being arranged to 
store pixels of the main image having a greater bit 
depth than the background image. 



A mobile telephone display unit as claimed in any 
preceding claim, wherein the background pixels have c 
grey scale of 3 bits and the foreground has a grey 
scale of 4 bits. 

A mobile telephone display unit as claimed in any 
preceding claim/ wherein the display is a liquid 
crystal display. 

A mobile telephone display unit as cladLmed in any 
preceding claim, wherein the first and- second memory 
stores form part of the same iaemory. 

A mobile telephone . display unit as claimed in any 
preceding claim, wherein. the first and secondi memory 
stores are separate memory units. 

A mobile telephone comprising a mobile telephone 
display unit as claimed in any preceding claim. 

A method for displaying a background image on a 
mobile telephone display screen, the method 
comprising; 

con5)iling a main, display with a contrast level; 
compiling a background display with a . different.. . 
contrast level; 

combining the main display and the background display 
thereby forming a composite display; and 
updating the background display after a predetermined 
period, and combining the updated display with the 
main display thereby forming an updated composite 
display - 

A method as claimed in claim 11, wherein the main 
display contrast level is greater than the background 
display contrast level. 



13. A method as claimed in claims 11 or 12, wherein the 
mobile phone display screen comprises a grid of a 
plurality of pixels, each pixel having means to 
display at least three contrast levels; each of the 
main and background displays being formed of a bitmap 
corresponding to the display screen pixels. 



14 



15. 



6. 



A method according to any of claims 11 to 13, wherein 
combining the main display with the background ' 
display is performed using an OR function. 

A method as claimed in any of claims 11 to 14, 
wherein the main display contrast level is the 
maximum contrast level . 

A method as claimed in any. of claims 11 to 15, 
further comprising driving the background display 
from a component integral with the atobile phone.; 

7. A method as claimed in claim 16, further comprising 
recompiling the portions of the main display and 
background display that have changed after the 
predetermined period. 

•A mobile telephone display unit as substantially 
described herein with reference to the figures 

. A method as substantially described herein with 
reference to the figures. 



A mobile telephone as substantially described herein 
with reference to the figures. 
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